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ABSTRACT 

Using the widest terns of reference, Superpl#»stlc 
d@for«ati<Hi can be said to be characterised by dnetility 
under snail tensile, compressive or torsional forces that 
is well in excess of conventional bsbaviotir* Several inves- 
tigetioos have been done m Siiperplastic behaviour of Pb-Sn 
eutectic. Apart from studying the general phenomenon of 
Siiperplastlcity, observations have been made to delineate the 
effect of prior mechanical and thermal processing <m Super- 
plastic behavicwr. As-cast eutectic is lamellar and is not 
Superplastic. Increasing prior reduction leads to a relatively 
eqoiaxed structure which has smooth interphase boundaries. 

Annealing produced an assvmetric structure with zlg-xag inter- 
phase boundaries, the Superplastle behaviour seems to depend 
on nature of interphase boundary end shape of seccaid phase particle. 
An eqTiiaxed shape and smooth interphase boundary leads to better 
Superplastic properties. Iven same grain-sized samples which were 
processed differently behave differently possibly because of the 
difference in the shape of second phase particles and nature of 
interphase boundary. The taaxiwi® ‘ grain size obtained by severe 
prior reducti<m and by annealing upto 7 days was 2.80 microns. 









intro d ucf 

v/e begin xilth a brief note on the historical 
eloTclox-iont in tMo field. In 1920, Rosenhain obs- rved that 


♦behaved diffrrently from czf-liic’rjr crj/stalline natoriols, such 
as ilu'-rlirji' but very oteilar to Pitch, glass etc*, k few 
year later lauvour noted tuat an Iron bar tooted in a 
€ 


a tension test. .5wLUo.A7.1.d (1949) reported that a v-* 

alloys based on and Zim had extremely large tensile 

elongations# learly at the s«ae tiare iJoefevar and JTiucrjIoiia 
ojsczvoe'. the x^henomcnon of Its^ge extensibility, also in Al-2n 

■ 4 vy 

alloy. Ui3don,.'ood * rop^rtod a lltoratur 0 ~sui.vey in 1962, whl 


Lo: 





lot of v/ork has been Cono on uls aystcj!! oMcL 

is xho sub, loot of pi'osont ‘tion . 

3n— 27^ Sn*»81'; ?b'^^ and h:;Te also bet?n stuSied* 


superplaatie material (notal, aHoy or a o- o\;r..ie) 
flows with the fluM-like cl'a'r'Oter of hot pol^^aers tmd 
:::1. sues. In solM cr;si.l.lino n-tcriais this is a relatively 
,.l:o:icn~sZiGii and only in the last six years has it been 
widely deinomtr.ted* it the ..'--'o.-at tine .l„-aticity is 

sjost eoia;;;oaly aaaoeiatad f/ith ^icc'..,.tiorafLly lartio eloneatiom in 
aetuls blit is mt n, restricted to oaefe, cases no 


,xa->tioular mecnanisB of io irferrod by apyl: iri;, the 

rnme ‘Ssiperplastlo* . OainG the i/iclcot texma of rofc^ace. 


V» •« •4k ^ >*S> W 'Will. ^ V-WMI 


on can bo saM to be sha„ .o j • Isod by 


ductility under small tensile, cosproasive or torsional foiHsoo 
that is well in excess of conventional behaviour. 


SuperplMtic natcrials can broadly b© divided into 
two groups t 

(1) Structural Supcrplaoticityi is osS'.ibited by those 
ffloterials In which a characteristic s irr'cturrl condition 
exists, '©.g*, a stablo, ultra-fin© gr;iin siae of the order 
of a few fflicrons# 

(2) t:j:rrironnentul Suyorplsstlcityi is eaiilbited ^ those 
nateriala for v/hich special testing conditions are noecsoui’y, 
«,g., temperature cycling under a small applied stress# fhXm 
cycling iMmm repeated phase trmafoxiaation m in Iron* 

In both groups, it is now gcRerally agreed laiat th« 
extensive ©longation eon fee correlated with a strj;^in-r^to 




is SeseribcsS b^r a jarafflaeter m ficflnefi by i 

® * - 11 ^? •* 

r/I-.ere » Applied time stress 

€ w '1?ru© strain rate# 

In general, the sjc^^tiide of m iSsatifles a Suijcrplastie 
c;.itt'rial irrespec j;,7e of the node of strair.iir • and the o 


ox Superplastic bcl' ^-Tiour . fhe saxcrials esl'iibiti 
Structural Suuc-rplastlclty hmwB m in the range 0*5 


v'oi'iwionul joaterials m is loss than 0*3 


In glass, 

beliiiviour 

negative 


©loagati 

ductile 


TiSWii 
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dcfoms J It Soos not s,‘‘;r -*■. ~hMZ'!.ien* I 2 '! this cauo, 

the D table flo?/ io not due to the strain-hurSeninc; effect but 
ia clue to hlc'^h 3tra.tn.-:7ate-oer.'3i tivitjr c=- flow :!ti'cBS. "tatlio- 
uaticixlljr, for n ductile iiotcricl v;e horcs tcot 

tenper ..ture I < , 


•n 


Os. 


C 6 


( 2 ) 


ivnone 


O' =s Irue utrosa 
€ a fruo jj.v-iii 
0 » iStr avoffioicat 

13. u S'tVi u,*L'UC t 


. /f- 

*x* .lu « 


$iic Yolua of n ia renerully lesa 0*5 -hlcL cBiins 
that the stable flow oi unffoiia elongation ioe© not exeoei 30/ 
olc:i::;^j;tion bmumc It can be aliovm both tiieoretically ani 
oxheriEQEitally that 

^tmo::lx,c “ “ 

At test tc-ipT-ri/tuz’c T > the stability of plaotie 

defcra;-tion i® due to hish stroi;',-*!'' to-aenoivittty of flow 
iiross* "'^uthonotlcrlly. 
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C3) 


where 


I 


coi'.ai-mt for ^;iTcr. testing cojjsditioaa and 
is a laatorial pariwti'r* 
im J train rat®* 

Ih« stabilil^ of pluatio deform tioa whim, both strain* 
hardeni% aid atraiii-r. to effeets need to b® conailered, ha© 
been oxojiinec by B© 0 Sia? 4 ^^i llart^® ©M Ci^bsll'^®* In such 
m Q&,m$ 



